Purpose: Several studies have investigated the association between acute gastroenteritis (AGE) and regional temperatures. We aimed to investigate the correlation between the occurrence of AGE and regional temperature in Korean children.
Introduction
Acute gastroenteritis (AGE) is a common disease of childhood, affecting children several times per year. Thus, associated losses of time and costs are high [1] [2] [3] . Because the occurrence of this entity is known to be influenced by regional temperature [4] [5] [6] , this regional 한국 단일기관 응급실을 방문한 소아환자에서 급성위장염 발생과 지역 기온의 상관관계 temperature-associated difference in incidence of AGE may appear in Korean children with AGE as well, but insufficient research has been performed on it.
A seasonal assessment of the number of children with AGE who visit the emergency department (ED) may help the guardians to expect the entity, and physicians to facilitate the allocation of resources for emergency medicine in appropriate seasons. Studies regarding the association between the occurrence of AGE due to Campylobacter spp. and regional temperature showed conflicting results 7, 8) . To our best knowledge, no authors reported the association in the Korean children.
We aimed to investigate the correlation between the occurrence of AGE and regional temperature in children who visited a Korean tertiary hospital ED. 
Methods

Study design and setting
Data collection
Clinical characteristics, including age, gender, and clinical manifestations (fever, chills, cough, sputum, rhinorrhea, poor oral intake, anorexia, nausea, vomiting, constipation, diarrhea, and abdominal pain), were collected and compared between the children who were discharged from the ED and those who were hospitalized. We investigated the correlations between the occurrence of AGE (monthly mean numbers of the children with AGE who visited the ED, and of those who were hospitalized) and regional temperature (monthly mean temperature in Seoul during the study period) in the ED. Data on the latter variables were obtained from the Korea Meteorological Administration 9) (Appendix 1).
Statistical analysis
Clinical characteristics of the discharged and
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hospitalized children were compared using the chi-square tests. Correlations between the monthly mean numbers of children and regional temperature were analyzed using Pearson' s correlation coefficients (r). All statistical analyses were performed using SPSS software version 23.0 (IBM Co., Armonk, NY). A P < 0.05 was considered statistically significant.
Results
Clinical characteristics
A total of 31,931 children with AGE visited the ED. The clinical characteristics of the children are shown in Table 1 . Most data were available over approximately 90%, except poor oral intake, anorexia, and constipation (available in 20%-70%). Vomiting was the most common manifestation, followed by abdominal pain, diarrhea, and fever. The hospitalized children showed more frequent fever, chills, cough and sputum, compared to those discharged.
2. Correlation between the occurrence of AGE and regional temperature Fig. 2 . A positive correlation (r = 0.857) was observed between the number of children who visited the ED and the number of those who were hospitalized. However, these numbers of children exhibited negative correlations (for ED visit, r = -0.845; for hospitalization, r = -0.923) with the monthly mean temperature. Hospitalization rate was highest (2.7%) and monthly mean temperature was lowest (-2.4。 C) in January.
Discussion
Our study found negative correlations between the occurrence of AGE and regional temperature in a Korean tertiary hospital ED. In addition, a positive correlation was observed between the number of children with AGE who visited the ED and the number of those who were hospitalized. This was the first study to investigate the correlation between the monthly mean numbers of children with AGE and regional temperatures in Korea.
In our current study, vomiting (62.0%) was the most common manifestation of AGE, whereas constipation (2.2%) was least common. Other frequent symptoms included diarrhea, abdominal pain, and fever. The hospitalized children showed more frequent manifestations suggestive of respiratory virus infection, including fever, chills, cough, and sputum. To the best of our knowledge, there is no study comparing symptoms of respiratory virus infection with those of AGE, but it is possible that the occurrence of coinfection due to respiratory viruses have increased in winter 10, 11) . In addition,
Pediatric Emergency Medicine Journal
21
Temperature and gastroenteritis having these various symptoms can affect the physicians'decisions on hospitalization. Hence, decision-making on patient disposition in such cases may need laboratory and imaging work-ups.
The study children with AGE tended to visit the ED, and undergo hospitalization in winter, which are associated with cold weather. This finding contrasts with the higher incidence of food poisoning during warmer seasons, implying that AGE is not due to food poisoning. Although the exact causes of AGE were unknown due to the lack of available stool or blood test results, these cases might have been attributable to rotavirus and norovirus, which are known to be prevalent in winter [12] [13] [14] . The frequency of AGE in summer also has decreased owing to the population education on food poisoning, such as handwashing.
This study had some limitations of note. The results may not be easily generalizable due to the single center study design. Some study children resided outside Seoul, and thus the observed correlations may not be fully reflective of the real world. Moreover, some factors besides the regional temperature may contribute to the occurrence of AGE. The low availability of some manifestations, such as a poor oral intake, might affect the results. Finally, decisions on hospitalization were made at the discretion of the ED physicians, rather than according to precise criteria.
In conclusion, many children with AGE may visit the ED, and undergo hospitalization during the cold weather. This finding could help the guardians to expect the occurrence of AGE, and physicians to facilitate the allocation of resources for emergency medicine in winter.
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* No. refers to the number of the children with acute gastroenteritis who visited the emergency department.
